Overproduction and large-scale purification of the human poly(ADP-ribose) polymerase using a baculovirus expression system.
We have overproduced the full-length human poly(ADP-ribose) polymerase (PARP) in Spodoptera frugiperda (Sf9) cells using a baculovirus expression vector system. Approx. 20 mg of purified protein from 5 x 10(8) Sf9 cells were obtained by a simple three-step purification procedure including 3-aminobenzamide affinity chromatography. The recombinant protein (rePARP), which migrates as a unique 116-kDa band on SDS-polyacrylamide gels, was identified as PARP by Western blotting using either polyclonal or monoclonal antibodies raised against the purified human and calf thymus enzymes. Furthermore, rePARP is a functional protein, as demonstrated by its ability to specifically bind Zn2+ and DNA, and to recognize single-strand breaks in DNA. The purified enzyme has the same affinity for NAD+ and turnover number as the human placental PARP. Thus, rePARP produced in insect cells is biologically active and suitable for functional analysis. The reproducibility of the overproduction and the simplicity of the purification protocol, as well as the yield of the produced protein, should greatly facilitate physicochemical and structural studies.